This paper provides a detailed insight into the determinants of new born firms' initial size and its employment composition. As survival prospects of young firms are directly linked to a firm's initial size a better understanding of the factors influencing start-up size is crucial. We find that in addition to industry effects initial size and employment composition is considerably influenced by the generic and specific human capital components of the firm's founder(s). Furthermore, firms with an entry strategy which is based on serving the market with new products create more employment than other start-ups.
Introduction
One of the stylized facts of entry we know is that new firms are typically small. Furthermore, the firm size distribution of new firms is mostly positively skewed.
It is desirable to get a better understanding of firms' start-up size as the results of many studies indicate that initial founding conditions matter for firm success. More precisely, the probability of survival is positively related to the initial firm size (see e.g. Audretsch and Mahmood, 1995) . Furthermore, start-up size seems to have a rather persistent effect on survival (Geroski et al., 2007) .
Theoretical considerations state that a firm's start-up size is determined by the minimum of its desired (optimal) size and entrepreneur's financial constraints. Optimal firm size is largely determined by the extent of economies of scale in the industry. However, the fact that newly founded firms are mostly established below the optimal size may not only be the case because of binding financial constraints but also because of ability constraints.
Founders may be uncertain about their entrepreneurial abilities and therefore aim to keep sunk costs low. Individuals with a higher amount of generic as well as specific human capital are likely to perform better as other entrepreneurs. As a consequence they should be more confident about future performance of their firm and desire a higher initial firm size. Furthermore, it might be more difficult for less educated and inexperienced founders to hire qualified personnel or to look for suitable team members. Thus, as human capital should increase the expected efficiency of a firm, it should increase start-up size, too.
Research on the determinants of young firms' start-up size decision is rather limited up to now. Only a few empirical studies built the basis about the facts we know today. Most of these studies focus mainly on industry characteristics (Resende, 2007; Mata, 1996; Mata and Machado., 1996; Arauzo-Carod and Segarra-Blasco, 2005) . They find that firm start-up size is positively influenced by minimum efficient scale, industry growth as well as turbulence inside the industry.
Studies which control for human capital or explicitly investigate the influence of entrepreneurs' human capital are rare (Mata, 1996 and Colombo et al., 2004) and to the best of our knowledge there are still none for Germany. Colombo et al. (2004) were able to find a crucial influence of entrepreneurs' human capital on start-up size. More educated founders are assumed to be wealthier individuals.
Hence, they suffer to a lesser extent from financial constraints. Using entrepreneur's age and educational level as proxies for wealth Cabral and Mata (2003) found a significant influence on firm's size in early years.
We contribute to the literature on entrepreneurs' human capital and start-up size by conducting the first study about the influence of founders' human capital on initial firm size for Germany which is based on a large sample of newly established firms. Investigating founders' human capital we can furthermore distinguish between different components of generic and specific human capital.
A second focus is put on a firm's entry strategy. The choice of a particular entry strategy has an influence on the resources a firm needs. An entry strategy which is based on high quality products, new technologies or the introduction of a product new to the market is only possible to conduct if firm size is sufficiently high.
Our empirical analysis is based on a newly generated and unique database in Germany, which contains around 5.000 German newly established firms. All those firms were established between 2005 and 2007. Industries are widely covered from manufacturing and services as well in high-tech and low-tech sectors, over constructing up to the retail market. All information about founders' human capital, firm characteristics and market entry strategies were retrieved by computer-assisted-telephone-interviews. As we include in our analysis only very young firms (up to an age of three years) we are not exposed to a survival bias of the surveyed firms.
Start-up size is explained by innovation-based market entry strategies as well as by entrepreneurs' human capital decomposition. We also control for the most important industry variables. In addition to investigating firm's total employment at start-up (including the founders) we look at three specific types of employment which differ in their involvement in the social insurance system and the volume of work (part-time, full-time).
Regression results indicate that the effects on start-up size considerably differ between the types of employment analyzed. Specific human capital in terms of entrepreneurial experience has a positive influence on all types of employment whereas the amount of professional experience and generic human capital in terms of a university degree only increase the number of full-time employees subject to the social insurance contribution.
An entry strategy based on the introduction of products new to the market is found to be positively related to firm's initial size independent of the type of employment. All in all, our results show that it is important to account for founder-specific, firm-specific as well as industry specific factors in order to understand the size distribution of new born firms.
Literature Review
Despite the knowledge that a firm's initial size has an crucial influence on start-up's firm performance in the early years following entry, not that much empirical work has been done which investigates the determinants of a firm's size at its founding date.
Theoretically firm's initial size is determined by the minimum of its desired optimal size and founders' financial constraints (Cabral and Mata, 2003) . Most of the somewhat rare empirical studies which investigate the determinants of start-up size concentrate on industry characteristics (Resende 2007 , Arauzo-Carod and Segarra-Blasco 2005 , Görg et al. 2000 , Görg and Strobl 2002 , Mata and Machado, 1996 . This is presumably due to lack of detailed information about founders in firm-level data. Based on a first study by Mata and Machado (1996) those studies relate start-up size to the minimum efficient scale (MES) in the respective industry, the proportion of employment in that industry operating below the minimum efficient scale, the size of the industry, turbulence in the industry and the growth of the industry. MES and turbulence is found to have a significant positive influence. Industry growth is often found to be also positively related to start-up size, but not always in a significant way. The other way around, as expected, the proportion of employment in an industry working at suboptimal scale exerts a negative influence on start-up size. Industry size is usually not found to have a statistically significant effect on a firm's initial size.
Quantile regressions of those studies show that scale economies are more important the larger the entrant. "[I]t seems that small new firms appear everywhere, while relatively large ones only appear where economies of scale make it crucial […]" (Mata and Machado, 1996, p. 1321 ).
The first study not focusing solely on industry characteristics but taking also the influence of entrepreneur's attributes into account when analyzing the size of new firms was done by Mata (1996) . He finds education, measured by the years of schooling, to positively influence start-up size. The influence of founders' age, which is supposed to be a proxy for labor market experience after controlling for education, is found to be inversely u-shaped. Mata therefore concludes that the size of new firms increases with entrepreneurs' human capital. Colombo et al. (2004) explicitly focus on entrepreneurs' human capital influence on firms' start-up size. From theoretical reasoning they draw the hypothesis that firms' startup size is positively related to the human capital of a firm's founders. First, imperfections in capital markets may lead to financial constraints which force the founders to start below their optimal start-up size. Human capital in terms of higher education and longer work experience usually comes along with a higher personal wealth and hence less exposure to financial constraints. Secondly, future earnings of the newly started firm are certainly positively related to the specific components of founders' human capital, e.g. entrepreneurial ability. With higher expected earnings the optimal initial investment in the new firm increases and therefore initial size. Third, more educated people usually have greater confidence in the prospects of the new venture and start operations at a greater scale. Following Becker (1975) , Colombo et al. (2004) additionally distinguish between generic human capital and specific human capital and claim the impact of specific human capital to be greater than of generic human capital. Controlling also for industry specific influences on initial firm size they find their hypothesis to be confirmed. Both specific human capital, which they capture by industry-specific working experience, entrepreneurial and managerial experiences, and generic human capital, which is proxied by education and general working experience, positively influence the firms' start-up size measured by the salaried employees (plus founders) twelve month after the firm started operations. The variables reflecting the specific component of human capital are found to exhibit greater explanatory power than those reflecting the generic component. Åstebro and Bernhardt (2005) analyze the impact of various human capital variables on the start-up capital of firms which can be considered as an alternative measure of initial firm size. Åstebro and Bernhardt find that firm capital is generally increasing with human capital. Similar to the results of Colombo et al. (2004) , the effects of variables reflecting specific human capital (here: entrepreneurial ability, managerial experience) are larger in magnitude than the effects of variables reflecting generic human capital (here: education and [general] work experience).
Empirical Analysis The Data
Our data-set we used for the empirical analysis consists of more than 5,000 young Ger- In order to be able to control for industry characteristics we add industry data to each firm observation according to its industry classification code (NACE) and its year of foundation. Industry data was retrieved on the 2 digit level of the annual enterprise statistics of industry, trade and services publicly available from Eurostat and merged with the firm level data of the KfW/ZEW Start-Up Panel according to a firm's 2 digit NACE code and foundation year.
The Estimation Models
In this section, we describe the estimation models and introduce the determinants of start-up size of business foundations within the years 2005-2007 in Germany assuming 7 an important influence of the human capital of their founders and entry strategies. Due to the fact that more than one half of the firms in our sample have no employees when starting business we define the initial size of the firm by the number of founders and the number of employees at the date of foundation. Further, we differentiate between fulltime and part-time employees, who are included in the German social insurance system, and marginally employed persons, who do not earn more than 400 EURO per month and therefore are not included in the social insurance system. Family members, who take an active part within the new born firm, and apprentices determine start-up size, too. Freelancers, trainee students and subcontracted workers are not taken into account in this study.
We estimate the determinants of firms' start-up size through different models. In the first model, we measure start-up size of firm i -i y -as the full-time equivalent of the sum of the number of founders and the number of employees in logarithm. The linear model is expressed by:
where n is the number of firms in our estimation sample, i x are the variables reflecting the human capital of the founders, the vector i z represents market entry strategies of the firms and i w is a set of industry specific factors and control variables (see table 1 Describing human capital of the founders we distinguish between generic and specific human capital. Generic human capital is measured by the education of the founder or the founding team, respectively: Graduate has value 1 if the single founder or at least one member in the team of founders is a university graduate. Otherwise it is zero. The age (or oldest founder's age in case of a team foundation) of the founders (in logarithms: Log (age)) approximates the general professional experience (and personal wealth) and is a second factor of generic human capital. These variables reflect working experience of the founders which do not reflect a special know-how be useful in managing an enterprise. Necessity entrepreneurship suggests that the firm foundation was mainly driven by unemployment or the absence of an adequate dependent employment. This information is also been seen as an aspect of generic human capital.
In contrast, we measure specific human capital by factors indicating experience which can directly be utilized in business operations. One of these factors is the specific professional experience of the founder(s) measured in logarithms of the years of profes-sional experience in the same industry the new born firm is operating in (Log (professional experience))
2 . In addition, we operationalize managerial experience by three dummy variables: The first indicate that at least one founder has been employed as a top manager in another firm before foundation (Top manager), hence has gathered experience as a firm's executive. We further model entrepreneurial experience by a second and third dummy: Portfolio entrepreneur denotes that at least one of the founders has been an entrepreneur before foundation and that his previous business still exists (either it is still managed by himself or it has been transferred or sold to someone else). In contrast,
Restarters are founders who were entrepreneurs prior to the firm foundation but the previous businesses have become insolvent or have been liquidated. We assume that specific human capital has a greater impact on start-up size than generic human capital (see e.g. Colombo et al., 2004 ).
As we observe that nearly 30% of the firms in our sample are founded by more than one person (see We expand our analysis of the determinants of start-up size in examining the role of entry strategies. In detail, we look at entry strategies based on innovation: new technologies or innovative products which allow firms to find a niche position on the market in which they operate. Our survey allows us to operationalize innovations by two variables indicating if the firms carry out R&D and if the firms had introduced a product new to the market.
We expect a positive influence on start-up size as the implementation of innovation activities requires an adequate staff size. In our sample, 30% of the firms conducting R&D, 23% of them have produced a market novelty.
The industry variables measure specific characteristics of the environment of the firms and market specific conditions or the extent of competition: Log (industry size) is the logarithm of the number of employees and Log (labor costs) is the logarithm of the average labor cost per employee in the same industry in the year prior to firm foundation. The minimum efficient scale (MES) is measured by the average size of a firm in the same industry in the year prior to firm foundation. Firms belonging to the High-tech industrywhich are more than a half of our estimation sample -are marked by a dummy to control for special features of these firms which cannot be covered by the other industry variables. In the second model, we only look at employment which is created by the new firms, i.d. subtracting the number of founders from start-up size which is the total amount of staff. Therefore, we could measure "real" employment effects -additionally to the working places of the founders -come from firms at the time of foundation. Further, we differentiate between the various kinds of employees. We assume different effects of human capital of the founders and entry strategies on employment when considering the "quality" of jobs. Our hypothesis is that education and the amount of experience of the founders in-creases the number of full-time employees but decreases the number of marginally employed persons. Presumably, higher educated and professionally experienced founders have better chances of success, feel more confident about their venture and are therefore more willing to offer a relatively costly type of employment, namely full-time employment. Further, we assume that firms belonging to high qualified founders are to a higher degree knowledge-intensive and therefore have a larger demand for high qualified personnel, too. Further, these founders have better opportunities to realize innovations than less qualified entrepreneurs. And innovative activities require appropriate qualification of the staff. Due to this reasons we expect a positive influence of founders' human capital, conducting R&D and market novelties on the creation of working places which require high qualification.
In our sample, we have no information about the qualification of the personnel. We are only able to approximate "job quality" by the working time of the employees. We model three different estimation equations concerning the number of full-time employees, the number of part-time employees and the number of marginally employed persons, respec- [ ] 3 ). For all cases the hypothesis is denied and the negative binomial model should be preferred to the Poisson model.
Estimation Results
First we look at the results concerning total employment as revealed by the OLS regression. The only human capital variable having an effect on total employment is "portfolio entrepreneurs". Having been successful as an entrepreneur previously (in the sense that the prior business still exists) increases the start-up size of the new venture. By contrast, restarters do not start larger businesses. It seems that entrepreneurial experience only gives more confidence about the performance of the new firm und thus leads to a higher initial size if the entrepreneurial activity in the prior business has been successful.
Founders' age has a positive effect on start-up size. This might reflect a wealth effect, since wealth usually increases with age. Wealth relaxes possible financial constraints forcing founders to start their firm below the desired size. The age coefficient might also mirror the effect of general work experience. In consideration of the insignificant effect of professional experience on start-up size this would imply that it is rather general work experience than industry-specific experience which makes founders feel confident about their venture and choose a larger initial size.
If firm foundation was primarily driven by necessity, start-up size tends to be smaller.
Founders starting a business first and foremost to avoid unemployment would often prefer to work as paid-employed rather than being self-employed. In this case they will plan to give up their business as soon as they find paid work and consider their current selfemployment as a temporary state. Then it is rational for them to keep sunk costs low and to enter at small scale.
Teams start larger businesses than single entrepreneurs. This may reflect a wealth effect as well as a human capital effect. Teams will dispose of more financial capital than single entrepreneurs. They also will cover a broader range of skills and knowledge making them more likely to be successful with their start-up. Both will tend to increase initial firm size. Firms conducting R&D as well as firms producing market novelties start larger than firms without such innovation activities. The implementation of these activities requires personnel. It is thus confirmed that an entry strategy based on new technologies or the introduction of a product new to market leads to a larger initial size.
13
As to the industry variables, we observe a negative effect of industry size and the average labor costs on start-up size. The impact of MES indicating the extent of economies of scale is positive as to be expected. Firms operating in the high-tech industry tend to start smaller.
Looking at the results of the count data models, we find some striking differences in the effect of the variables on start-up size between the different kinds of employment. First of all, founders who are college or university graduates have more full-time employees subject to social insurance contribution but less marginally employed persons at start-up than less educated founders. Likewise, the amount of professional experience of the founder increases the number of full-time employees but decreases the number of marginally employed persons. One might argue that educated and professionally experienced founders have better chances of success, feel more confident about their venture and are therefore more willing to offer a relatively costly type of employment, namely fulltime employment subject to social insurance contribution. They also might find it easier to hire qualified personnel which is usually contracted in this type of employment than entrepreneurs with a lower level of education and experience. The latter have to resort to the typically less qualified "mini-jobbers" to a larger extent. Moreover, they typically have less favorable prospects of success and therefore might also prefer to make use of this flexible, lower-cost type of employment.
We observe a different pattern for portfolio entrepreneurs. They tend to have more employees at start-up than other entrepreneurs in all kinds of employment, where the positive effect on the number of employees is about twice as large for marginally employed persons as for full-time employees. The same holds for firms founded by a team and for firms with market novelties. This is surprising because firms producing products new to market are often engaged in R&D and one would expect them to contract first of all highly qualified personnel on a full-time basis. But often the R&D activities related to the development of a new product during the start-up phase are performed to a large part by the founders themselves. The less demanding jobs to be done at this early stage might as well be carried out by "mini-jobbers". Moreover, firms producing market novelties may have a preference for flexible, low-cost type of employment because the success of the new product to be developed is very uncertain at start-up so that these firms are exposed to a high risk of failure.
Another remarkable result is that operating in the high-tech sector significantly decreases the number of employees subject to social insurance contribution at start-up, but no significant effect is observed concerning marginally employed persons. However, it has to be noted that the variable "high-tech industry" is highly correlated with the labor cost at industry level, i.e. wages paid in the high-tech sector are above average (see correlation matrix in the appendix). This can be explained by the fact that the high-tech sector has a strong demand for high-skilled workers. The regression results indicate that the higher the average labor cost in an industry, the lower the demand especially for the (typically lower-skilled) "mini-jobbers". Thus, the labor cost variable captures large part of the negative effect which the belonging to the high-tech sector actually has on the number of marginally employed persons. As a consequence, the corresponding coefficient becomes insignificant.
Conclusions
In this paper we examined how specific and generic human capital of a new born firm's founder(s) affects the choice of initial size. Since it is well known that initial size has a positive impact on early firm survival getting a more detailed picture of the determinants of initial firm size is desirable. As most of the rare literature on initial firm size focuses on industry characteristics we contribute to the understanding of the determinants of initial firm size by drawing attention to firm specific factors such as founders' human capital composition and entry strategies. In addition to investigating firm's total employment at start-up we look at three specific types of employment creation which differ in their involvement in the social insurance system and therefore in quality.
For generic human capital we found that having a university degree does not have an influence on total employment but on employment composition. Graduates create more full-time jobs but employ less marginally employed persons ("Mini-Jobber") who are not included in the social insurance system. However, general work experience which is proxied by the age of the founders has a positive impact on total employment and on all types of employment we investigated. Similar results apply for specific human capital.
While professional experience does not have an influence on total employment but a positive effect on the number of full-time employees and a negative effect on the number of marginally employed persons, successful entrepreneurial experience influences both the magnitude of total employment and the number of all types of employees.
Furthermore, an entry strategy which aims to provide innovative products is related to a higher initial size. In order to provide comparable results we controlled for the most important industry variables. Our results are in line with the existing literature. Industry size and labor costs are found to have a negative effect on start-up size while operations start at a larger scale if this is required by the minimum efficient scale observed in the respective industries.
Our results show that in order to better understand the size distribution of new born firms it is necessary to have a comprehensive model which accounts for founder-specific, firmspecific as well as industry specific factors. 
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